Summary Untreated wastes (0.125, 0.25, 0.50 & 1.0%) from silk industries induced both gross and individual types of chromosome abnormalities in bone marrow cells of mice. The frequency of the abnormalities increased with the increase of doses. Polyploidy and aneuploidy were found to be common among the gross, while chromatid breaks, gaps acentric fragments were most common among the individual type. The waste interferred the internal milieu of cells leading to grosstype of demages, while certain ions and reactive radicals formed during their metabolism induced the breakage in the chromosomes.
sidered to be of 100% concentration. By dilution with distilled water, 0.125%, 0.25%, 0.50% and 1.0% concentrations were prepared.
Experiments were performed in 6-8 weeks old healthy laboratory Swiss albino mice (seed supplied by Central Drug Research Institute Lucknow, India). Animals were fed orally with each concentration separately @ 1 m1/animal/d for 7 consecutive days. A separate common control was also carried out where animals were given only the same amount of distilled water. The animals were sacrificed immediately after completion of such treatment. The extraction of marrow and preparation of slides were made by colchicine-hypotonic-aceto-alcohol-flame drying giemsa staining technique (Preston et al. 1987) . Three hundred well spread and randomly selected metaphase plates from 15 animals @ 20 plates/animal were screened.
Results and discussion
Amidst 300 metaphase plates 28 (9.33Ϯ.67%), 25 (8.33Ϯ1.59%), 34 (11.33Ϯ1.82%) and 31 382 Cytologia 70(4) O. P. Chauasia et al. (10.33Ϯ1.75%) cells were found to be abnormal in 0.125%, 0.25%, 0.50% and 1.0% concentrations respectively in comparison to the control where only 3 (1.0Ϯ0.75%) cells were abnormal. Chromosome abnormalities were 32 (10.66Ϯ1.78%), 44 (14.66Ϯ2.04%), 58 (19.33Ϯ2.27%) and 71 (23.66Ϯ2.45%) in 0.125%, 0.25%, 0.50% and 1.0% concentrations respectively in comparison to the control 4 (1.33Ϯ0.66%) ( Table 1 ). There were no significant changes in gross type of abnormalities where polyploidy and aneuploidy were the most common. However, a significant increase was found in the individual type in all doses. (Fig. 1) where chromatid-breaks, gaps, acentric fragments, ring chromosome and minute fragments (due to the deletion of telomeric part) were most common (Fig. 3) . The ring chormosomes were formed due to two simultaneous breaks and fusion of their sticky ends of a chromosome. The over all effects of wastes showed that the abnormalities were increased with the increase of the doses. Thus, the effects were dose-dependent (Fig. 2) . The induction of gross and individual types of abnormalities revealed that these wastes might be producing the damages at two different levels; first by affecting the internal milieu of the cells leading to gross type of changes and second by affecting the chromosome morphology. The gross type of changes might be due to the damages at protein level either on spindle protein or on protein packing. Production of electrophilic ions and reactive radicals during the metabolism of wastes might be interacting with the nucleophilic sites in DNA leading to breaks and other related damages in latter (Klopman et al. 1985) . While Chaurasia and Sinha (1987 , 1988 , 1990 were studying on genotoxicity induced by fertilizer; Kumar and Sinha (1989) on dosed-dependent genotoxic effects of synthetic pesticides, they also observed that individual type of damages were more frequent than the gross type at the various doses. Bose and Sinha (1994) , Dharmashila and Sinha (1994) and Awasthy et al. (2000) could find that the biomutagens induced more gross type of abnormalities than individual types, since mutagens induce mitotic-poisoning of the cells leading to gross type of abnormalities. By virtue of its synthetic nature, wastes also induced more chromosome breaks than gross type.
